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The Vela Hotel Program, 1963-1984: Monitoring the 
1963 Limited Test Ban Treaty 

Discovery of Gamma 
Ray Bursts (Klebesadel 

et al., 1973) 

One person’s background in 
another person’s treasure…for 
scientific discovery 

Discovery of Heavy 
Ions & High Charge 
States in the Solar 
Wind (Bame et al., 1968) 



Operated by Los Alamos National Security, LLC for NNSA U N C L A S S I F I E D  LA-UR-06016  

Slide 3 

Space:	
  Cri+cal	
  for	
  Many	
  Applica+ons	
  

Weather,	
  Fires	
  

Communica2ons	
  

Naviga2on	
  

Cerro	
  	
  
Grande	
  

Hurricane	
  Earl	
  

Deep	
  Water	
  Horizon	
  
(Digital	
  Globe)	
  

Climate	
  change,	
  
disaster	
  

management,	
  
land	
  use	
  

Greenland's	
  
Petermann	
  Glacier	
  



Operated by Los Alamos National Security, LLC for NNSA U N C L A S S I F I E D  LA-UR-06016  

Slide 4 

Out	
  of	
  the	
  Cold	
  War	
  and	
  into…	
  	
  
A	
  Complex	
  World	
  and	
  Evolving	
  Threat	
  

Credit: Monterey Institute for International Studies) 

  Nuclear	
  prolifera+on,	
  e.g.,	
  Iran,	
  Syria,	
  N.	
  Korea,	
  
Pakistan,	
  India,	
  …	
  

  Prolifera+on	
  of	
  missile	
  technologies	
  
  Defense	
  Threat	
  Reduc+on	
  Agency	
  study,	
  2001:	
  	
  

High	
  Al7tude	
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  Detona7ons	
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  Earth	
  
Orbit	
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US broadcasts 'jammed by Cuba' 
July 18, 2003 
The jamming was first discovered on 6 July when the 
government station Voice of America launched a daily 
Persian-language programmed aimed at Iran's domestic 
audience.  

The Los Angeles-based Iranian television network 
National Iranian TV (NITV) - which promotes reform in 
Iran - has also had its signal blocked.  

"We are looking into the source of interference of these 
broadcasts and we'll be taking up with the Cubans the 
question of whether or not this interference is coming 
from Cuba," said US State Department spokesman 
Richard Boucher.  

Iran saw widespread demonstrations last month against 
the conservative clerical establishment. Hundreds of 
reformers have been arrested and there has been a 
crackdown on the free press. 

Iraq Jamming Incident Underscores 
Lessons About Space 
Washington DC , Oct 14, 2004 
When anti-coalition forces in Iraq used jammers last year to thwart 
Global Positioning System precision-guided munitions in that 
theater, it represented a new, but not unexpected, challenge for the 
U.S. military: The first time an adversary challenged its dominance 
in space.  

Air Force Secretary Dr. James G. Roche said the threat, which the 
Air Force quickly squelched using GPS-guided munitions, did not 
come out of the blue.  

"We had been waiting for this to happen and wondering when 
someone would finally do it," he said. "This was the first time that 
we could point to something in an unclassified way and say, 'See, 
someone is trying to interfere with our ability to use space to get 
the effects we desire.'"  

Secretary Roche said the attempt to disrupt GPS-guided weapons 
demonstrates the world's understanding of the importance of 
space to the U.S. military for operations ranging from navigation 
and precision targeting to communication to weather assessments, 
intelligence and battle-damage assessments. 

In	
  the	
  News:	
  Threats	
  to	
  Use	
  of	
  Space	
  

.Iran jamming exile satellite TV 
Wed 13 Jul 2005 

 London, Jul. 13 – The Iranian government has jammed the signals of a 
major Persian-language satellite television, a spokesman for the channel, 
Simaye Azadi, said. 

“In Blatant violation of ITU [International Telecommunication Union] 
regulations, the Iranian regime is sending out illegal jamming signals to 
censor our broadcasts from Iranians inside and outside Iran”, spokesman 
Behruz Pirhosseini said. 

“This new wave of satellite disturbance started on July 9, which was the day 
of the sixth anniversary of the student uprising in Iran”, Pirhosseini added.  
He was referring to the student-led anti-government protests in 1999 which 
were violently suppressed by the clerical regime’s forces. 

Iran has a pattern of jamming satellite signals. An independent investigation 
by Britain’s Defense Evaluation and Research Agency (DERA) in 
Worcesteshire confirmed that the television station was being jammed by a 
carrier wave in the Chamestan region of the Caspian Sea. DERA is affiliated 
to the British Ministry of Defense. 

The Iranian government had previously jammed Simaye Azadi’s signals on 
Panamas, AsiaSat, Arabsat, and Eutelsat (W3 and Hotbird) carriers in June 
and August of 1997, June of 1998, March of 1999, and October of 2000, 
according to Pirhosseini. 

Iran has even used third parties to jam satellite broadcasts in the past. In July 
2003, Kenneth Tomlinson, chairman of Voice of America’s Board of 
Governors, took the unusual step of publicly condemning the Cuban 
government for jamming all U.S. broadcasts into Iran. He denounced 
"deliberate and malicious" efforts "to block Iranian audiences from gaining 
access to truthful news and information."  

China Working on Anti-Satellite Systems  
Leonard David, 27 July 2005 
A recently issued report by the U.S. Office of the 
Secretary of Defense has cast an eye on China’s 
growing space capability.  

The annual report -- The Military Power of the 
People’s Republic of China 2005 – flatly claims that 
China is developing and intends to field anti-satellite 
(ASAT) systems.  

In assessing China’s overall military prowess, the 
U.S. Defense report stresses that China is "facing a 
strategic crossroads." Noting that China’s emergence 
has significant implications for the region and the 
world, the Defense Department assessment stresses 
that "questions remain" about choices that China’s 
leaders will make regarding its military might as that 
country’s power and influence grow. 

Libya 'jammed' media satellites 

December 5, 2005 
LONDON --  Britain and the United States have complained to 
Libya after two international satellites were illegally jammed, 
knocking off air TV, radio and other communication channels, 
The Guardian reported on Saturday.  

Digital broadcasts including those by CNN International, BBC 
World, US sports channels, 23 radio stations and US military, 
diplomatic and FBI channels were affected, the newspaper 
said.  

The Foreign Office in London confirmed that British embassy 
officials in Tripoli had raised the issue with the Libyan 
government and British telecoms regulator Ofcom was also 
considering a complaint to the International Telecoms Union, it 
added.  

China Attacks US Satellites 
Charles R. Smith  Friday, Sept. 29, 2006 
China has fired a new and powerful land-based laser 
at U.S. spacecraft in an attempt to blind American 
space reconnaissance. The report that China is firing 
lasers at U.S. satellites first appeared in the military 
affairs publication Defense News and on the Web 
site Strategypage.com.   

The Chinese laser attacks have been kept secret by 
the Bush administration because of concerns that 
the news could damage relations with Beijing. The 
Bush administration has long held hope that China 
could help diplomatic efforts with Iran and North 
Korea. The attacks reportedly have been ongoing for 
nearly three years.  

China Destroys Satellite in Test 
New York Times, Jan. 19, 2007 
China successfully carried out its first test of an anti-satellite 
weapon last week, signaling its resolve to play a major role in 
military space activities and bringing expressions of concern 
from Washington and other capitals, the Bush administration 
said yesterday.  

Only two nations—the Soviet Union and the United 
Stateshave previously destroyed spacecraft in anti-satellite 
tests, most recently the United States in the mid-1980s. 

Arms control experts called the test, in which the weapon 
destroyed an aging Chinese weather satellite, a troubling 
development that could foreshadow an anti-satellite arms 
race. Alternatively, however, some experts speculated that it 
could precede a diplomatic effort by China to prod the Bush 
Administration into negotiations on a weapons ban 

July 2003 - Cuba jams TV signal from 
U.S. communications satellite 

June 1997 – July 2005 - On-going 
jamming by Iran against PANAMSAT, 
AsiaSat, ArabSat, & Eutelsat 

December 2005 - Libya jams two 
international communications 
satellites 

January 2007 - China destroys 
low earth orbit spacecraft with 
direct ascent ASAT 

September 2006 - China fires 
laser at U.S. satellites 
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Through	
  LDRD	
  investments,	
  we	
  are	
  now	
  
answering	
  these	
  ques+ons…	
  

1)  How	
  can	
  we	
  improve	
  the	
  capabili+es	
  of	
  our	
  
nuclear	
  detona+on	
  detec+on	
  mission?	
  

2)  What	
  is	
  the	
  space	
  weather	
  now	
  and	
  in	
  the	
  
future?	
  

3)  What	
  is	
  in	
  space	
  that	
  we	
  don’t	
  know	
  about?	
  



Operated by Los Alamos National Security, LLC for NNSA U N C L A S S I F I E D  LA-UR-06016  

Slide 7 

Through	
  LDRD	
  investments,	
  we	
  are	
  now	
  
answering	
  these	
  ques+ons…	
  

1)  How	
  can	
  we	
  improve	
  the	
  capabili+es	
  of	
  our	
  
nuclear	
  detona+on	
  detec+on	
  mission?	
  

2)  What	
  is	
  the	
  space	
  weather	
  now	
  and	
  in	
  the	
  
future?	
  

3)  What	
  is	
  in	
  space	
  that	
  we	
  don’t	
  know	
  about?	
  



Operated by Los Alamos National Security, LLC for NNSA U N C L A S S I F I E D  LA-UR-06016  

Slide 8 

Los Alamos in Space: Verification of the 1962 
Limited Test Ban Treaty 

Low Altitude detonation 
• Optical 
• EMP 

Space detonation 
• Gamma Rays 
• Neutrons 
• X-rays 

Space Environment 
• Plasma (ions and electrons) 
• Energetic particles (ions and electrons) 

Transition Region 
detonation 
• Optical 
• Gamma Rays 
• Neutrons 
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Neutron and γ-Ray Spectroscopy: Global 
Planetary Composition 
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The Search for Water: Doppler Neutron 
Spectroscopy on Mars Odyssey 

LANL’s	
  Neutron	
  
Spectrometer	
  
on	
  NASA’s	
  Mars	
  

Odyssey	
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Lunar Prospector: γ-Ray Spectroscopy 
of the Moon 

South	
  Pole-­‐	
  
Aitkin	
  Basin	
  

Mare	
  
Imbrium	
  

Thorium	
  should	
  be	
  enriched	
  between	
  the	
  crust	
  and	
  mantle.	
  Where	
  is	
  it?	
  

LANL’s	
  Gamma-­‐
ray	
  Spectrometer	
  
on	
  NASA’s	
  Lunar	
  

Prospector	
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Los Alamos in Space: Verification of the 1962 
Limited Test Ban Treaty 

Low Altitude detonation 
• Optical 
• EMP 

Space detonation 
• Gamma Rays 
• Neutrons 
• X-rays 

Space Environment 
• Plasma (ions and electrons) 
• Energetic particles (ions and electrons) 

Transition Region 
detonation 
• Optical 
• Gamma Rays 
• Neutrons 
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The Space Environment is Complex and Harsh 

Natural Sources 
Geomagnetic Storms 

Nuclear Sources 
Starfish, 1962, 1.4 MT 
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The Dynamic Radiation Environment Assimilation Model 
(DREAM): Global Understanding of the Space Environment 

Complex Physical System Sparse Observations 

Definitively identified how 
electrons are accelerated in 

the Radiation Belts 
Chen et al, Nature Physics, 2007 

Global, Real-Time Solution 
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Nuclear Detonation in Space: Effects on the Space 
infrastructure 

Evolution of nuclear detonation in space under different real 
conditions of the Earth’s space environment 

Additional	


Energization	



Decay by	


Atmospheric	


Losses	

Detonation	
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Approximately 9000 Large Objects Orbiting Earth, 
3000 Useful Satellites 

~1957-61 Mar 2007 

Tracked by United States Space Surveillance Network (SSN)  
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Thinking Telescopes: Discovering the 
Changing Sky 

Telescope #1 Telescope #2 Astrophysical 
Sources 

Objects 
Orbiting 

Earth 
Parallax separates nearer Earth-orbiting objects 
from astrophysical sources: 
∼ 9000 Objects Orbiting Earth 
∼  30,000,000 stars and galaxies visible 

Autonomous system of telescopes on steroids: 
-  10 telescope system in the Northern Hemisphere 
-  Massive processing capabilities, >300 Mbps 
-  Point to anywhere in the sky within 6 sec 
-  Scan entire night sky in 5-8 minutes 
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Thinking Telescopes: a 2 Minute look at 1/50,000 
of the sky… 

Asteroid  

Hot 
pixels 

 New 
Gamma Ray 

Burst 
Meteor  
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Thinking Telescopes: Discovering 
Gamma-ray Bursts 

Gamma-ray burst 

Discoveries (so far): 
-  Understanding of what drives supernova 
-  Burst from 7.5 BYA: Most luminous event 
observed in history, observable to the naked 
eye 
-  Oldest burst even observed: 13.2 BYA 
-  Optical flaring: burst with no accompanying 
gamma rays 

skydot.lanl.gov 
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Thinking Telescopes: Discovering and 
Tracking Near-Earth Objects 

Tumbling satellite with 
unique signature  

Cluster of geo-synchronous 
spacecraft 
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Summary 

   One person’s background is another person’s 
treasure: man-made signatures vs. natural 
backgrounds 
  Through scientific discovery: we can anticipate, 
discover, and understand national security 
threats 
  Science with a purpose: New signatures 
awaiting discovery and exploitation! 


